The Cabibbo allowed non-leptonic B-decays in two hadrons are studied, within the factorization hypothesis, in the framework of Isgur and Wise theory for the matrix elements of the ∆B = −∆C = ±1 weak currents. The SU (2) HF symmetry relates |∆B| = 1 to |∆C| = 1 currents, which have been measured in the semileptonic strange decays of charmed particles. By assuming colour screening and allowing for SU (3) invariant contributions from the annihilation terms with charmed final states one is able to comply with the present experimental knowledge. The CP violating asymmetries in neutral B decays are given for charmed final states in terms of the K − M angles. With the central values found for the annihilation parameters there is a destructive (constructive) interference between the direct and annihilation terms in the Cabibbo allowed (doubly forbidden) amplitudes for the decays into D 0 (D * 0 )π 0 and D 0 ρ 0 so that they may be of the same order. This would imply large asymmetries, for which however our present knowledge on the amplitudes does not allow to predict even their sign. We have better confidence in our predictions for the charged final states than the neutral ones and can draw the conclusion that the detection of the corresponding asymmetries requires, at least, 10 6 tagged neutral B-particles.
Introduction
The study of the semileptonic decays of B particles in final hadrons with |C| = 1, 0 provides a laboratory to test Isgur and Wise theory [1] . Following Neubert [2] we can get for |V bc |, by an extrapolation of the data [3] on the semileptonic decay B 0 d → D + * e −ν e , the range of values 0.044 ÷ 0.052 in agreement with previous determinations.
The smallness of the element V bu does not allow, at the moment, to have information about ∆B = 1 and ∆C = 0 matrix elements of the vector and axial currents. A larger domain to compare theory with the experiment would be obtained in the framework of the factorization hypothesis since the matrix elements of the ∆B = 1 weak currents appear in the amplitudes of the exclusive two-body nonleptonic decays. In a recent paper [4] about nonleptonic decays of charmed particles one has been able to find a reasonable fit to the amplitudes for P P , P V and P A final states by keeping into account the final state interaction and by taking as a free parameters the matrix elements of the divergences of the vector and axial currents between the vacuum and two hadrons final states, which appear in the annihilation terms. For the amplitudes of B decays we neglect the final state interaction of the two hadrons, due to the high energy of the decay products, and, as for charmed decays, we take as free parameters, related by SU (3) symmetry, the matrix elements of the divergences of the weak currents between the vacuum and the two mesons |C| = 1 final states.
The weak amplitudes, within the factorization approximation, depend on the matrix elements of the weak currents between B = 1 and C = 1 mesons, which may be written in terms of the universal Isgur-Wise function ξ(w 2 ) [1] , or mesons built with light quarks (u, d and s).
The E691 Collaboration [5] has studied the lepton spectrum in the semileptonic decays of charmed particles in S = 1 final hadron state and found the residua of the relevant form factors within the hypothesis of pole dominance and with the position of the pole dictated by the lowest resonance with the right quantum numbers. The matrix elements between B = 1 and the light mesons may be related to the ones, given in [5] , according to SU (2) HF [6] , [7] . In conclusion we are able to predict the amplitudes for Cabibbo favoured decays of B mesons, for which one has some experimental knowledge, in terms of the Isgur-Wise function ξ(w 2 ) of the three parameters appearing in the annihilation terms and in terms of the |∆C| = 1 form factors, which have been measured by E691 Collaboration. We shall take the parabolic expression previously proposed [8] for ξ(w 2 ) = 1 + bw 2 + cw 4 as well as different choices [9] to show the dependence of the results on the parameterization.
In previous works [10] we studied the CP violating asymmetries expected in the decays of the neutral B particles still in the framework of the factorization approximation and neglecting the final state interaction, but with different assumptions on the matrix elements of the weak currents. Within the theoretical framework described here we are able to predict the asymmetries for |C| = 1 final states and compare them with our previous papers.
The paper is organized as follows. In section 1 we give the effective hamiltonian for the Cabibbo favoured nonleptonic decays of |B| = 1 particles, the relevant matrix elements of the ∆B = −∆C = ±1 form factors vector and axial current in the Isgur and Wise theory, in terms of ξ(w 2 ) and the relationships between ∆B = ±1 and ∆C = ±1 form factors deduced from SU (2) HF in the framework Heavy Quark Effective Theory (HQET) [6] , [11] .
In the second section we compute some of the considered amplitudes and we define the free parameters appearing in the annihilation terms. For ξ(w 2 ) we assume the parabolic, exponential and pole form respectively (with ξ(0) = 1), whereas the form factors, which appear in ∆B = 1 currents, will be written in terms of the experimentally fitted for ∆C = 1. Furthermore, releasing the ξ(0) = 1 constraint (dictated by HQET ) we shall also study the agreement with the experimental data of the theoretical predictions obtained assuming for ξ(w 2 ) a physical pole expression.
In the third section we shall give our predictions for the CP violating asymmetries for C = ±1 final states and show their dependence on the parameters appearing in the annihilation terms.
Finally we give our conclusions.
Matrix elements of ∆B = ±1 weak currents in HQET
The bare weak Hamiltonian for the |∆B| = 1 Cabibbo favoured nonleptonic decays is:
The short-range QCD corrections at subleading -log approximation have been computed by the rinormalization group approach [12] .
We can get H ∆B=±1 ef f from (1) by performing the following substitution 2
with q 1 ≡ c (or u), q 2 ≡ s (or d) and k 1 , k 2 given by:
The values for α s (m b ) and α s (M W ) are taken consistently with the value for α s (m c ) of a previous work on the nonleptonic decays of D particles [4] :
In the factorization approximation the matrix elements of H ∆B=±1 ef f are given in terms of the matrix elements of the vector and axial currents as:
The matrix elements between charmed and beautiful mesons are given in terms of the universal form factor ξ(w 2 ) according to Isgur and Wise theory [11] :
where v and v ′ are the quadri-velocities of the heavy hadrons and C bc , neglecting the dependence on v · v ′ , is given by [1] , [11] :
The matrix elements between the B = 1 and the light mesons q ∈ {u, d, s} may be written in the general form:
and in the same way for C = 1:
The symmetry SU (2) HF allows to relate the form factors introduced in (9) and (10) [6] :
where C bc is given by (8) and
The form factors for charmed and beautiful particles in (9)and (10) are related to the ones defined in the helicity frame of reference (see for example [13] ) by:
where m 1 and m 2 stand for the masses of the initial and final particle respectively; whereas Q ∈ {b, c} and
The experimental data for the semileptonic decays of D particles with S = −1 in the final state, allow to fit the form factors defined in the r.h.s.'s of (13) in the case of Q = c and q = s, by assuming for them a pole behaviour dominated by the lower resonance with the proper quantum numbers and leaving the residua as free parameters [5] . We extend these results to q = d(u), applying SU (3) symmetry to the above residua and using the correct masses for the involved resonances.
The results found are reported in Table 1 .
Evaluation of the amplitudes and comparison with experiment
We write the amplitudes for the nonleptonic decays of B particles for some particular processes assuming a complete colour screening 3 :
In (14)- (17) we denote with W P P , W DV and W D * P the reduced matrix elements for the annihilation terms defined analogously as in [4] . By applying SU (3) symmetry to the scalar and pseudoscalar densities one gets the corresponding contributions for the strange final states as D + s K − . Note that the SU (4) flavour symmetry would imply W DV = W D * P 4 .
From the experimental data on the exclusive branching ratios of the nonleptonic decays of B particle [15] , the rates of the semileptonic channel B 0 d → D + e −ν e [15] , the spectrum of B 0 → D + * e −ν e [3] and the ratio Γ( [16] we obtain the values for the free parameters of the chosen expressions for ξ(w 2 ):
The values for the annihilation parameters W P P , W DV and W D * P are obtained from the experimental values of the ratesB 0
These results are shown in Table 2 , where also we report the predictions for the W 's following Fakirov and Stech approach [17] , [10] .
In Table 3 , in correspondence to the values in Table 2 , we compare the theoretical predictions and the experimental values for the nonleptonic widths of B mesons decays. We put in the same box the rates 
which is consistent with the data.
From Tables 2 and 3 , one sees that the parabolic form (18) is slightly favoured with respect to the others.
In the case of the physical pole expression for ξ(w 2 ) (21) we find ξ(0) = 0.84± 0.05 three standard deviations away from the value 1 predicted by CV C and CAC symmetries of HQET , for which one expects breaking effects only of the order Λ 2 QCD /m 2 c and α s (m c )/π. The central values for the W 's come larger in magnitude than the predictions in [10] , as it has been the case for charm decays, but in general they are consistent with a vanishing value with the only exception of W P P found in correspondence to the parabolic parameterization for ξ(w 2 ). The amplitude for B → J/Ψ K, which does not depend on ξ(w 2 ), is proportional to f (bq) + (m 2 J/Ψ ), which by SU (2) HF is given by (11) and (13) in terms of the |∆C| = 1 form factors studied by E691.
The agreement of the predictions with the measured rates represents a positive test for SU (2) HF .
CP violation in ∆C = 1 neutral beauty decays
In previous papers [10] we studied the CP violating asymmetries in the decays of neutral beautiful particles in a different theoretical framework, consisting in a pole behaviour for all the ∆B = 1 form factors, SU (4) flavour symmetry and in the assumption that the ∆B = 1 vector and axial charges at p z = ∞ are renormalized by the factor 0.8, derived by the semileptonic decay of D mesons. It is therefore interesting to give the predictions within the theoretical framework assumed here. We can give definite predictions for the CP violating asymmetries only for |C| = 1 final states with the annihilation contributions taken from the data on Cabibbo favoured decays.
The mixing in the B d 0 − B 0 d , which depends on the parameter z d = ∆M d /Γ d = 0.72 ± 0.14 [18] , gives rise, in presence of CP violation, to non-vanishing values for the asymmetries:
where Γ B 0 d (t) → f is the rate for producing at the instant t the final state f from a state, which at t = 0 is at B 0 d andf = (CP )f .
One has [19] :
with:
For the asymmetries associated to B 0 s one can simply substitute d → s in (24) 
For all the final states with |C| = 1 S q f = 1/S q f and for all f with C = 1 we have 5 :
In the Table 4 and 5 we report the expressions of R q f found within the previous [6] and present approach, and the approximate expressions of Im
Vqt S q f for the decay channels with |C| = 1 and with π, ρ, K or K * in the final state. As in [8] we define
In Table 6 we report the values of ξ(w 2 ) which appear in R q f . As one can see in Table 4 
are reported in Tables 7 and 8 respectively. In correspondence of ξ par (w 2 ) the branching ratios and the minimum number of bb-couples needed for a 3 σ-evidence of the asymmetries are also computed.
Conclusion
The measured branching ratios for two body nonleptonic decays of B-particles are well described, in absence of final state interaction, by assuming factorization, total colour screening and with the matrix elements of the weak currents given by Isgur and Wise theory and SU (2) HF . We allow for SU (3) invariant contributions of the annihilation terms to be fitted from data, which come out larger, as in charm decay [4] , than the values predicted by assuming the dominance of the lowest 0 ± octets [17] . Between the parameterization considered for the universal function ξ(w 2 ) the parabolic one is slightly favoured, expecially for the spectrum in the eν invariant mass for the decay B 0 → D + * e −ν e . This parameterization is also the one giving |V bc | the value 0.044 in best agreement with present determinations.
Indeed, also with a ξ(w 2 ) with the pole corresponding to the bc resonances and ξ(0) = 1 one gets a good fit, just showing to us that the large errors in the data cannot at the moment allow for drastic conclusions.
Instead within the previous approach based on SU (4) (u,d,s,c) one predicts for the rate B → J/ΨK larger values than experiment, which casts doubts on its validity despite its capability in describing the rates into final states with |C| = 1. With the parameters fixed from the measured decays we are able to predict the CP violating asymmetries in the decays of neutral B-particles into |C| = 1 final states in absence of final state interaction. Large asymmetries are expected for the final states D ( * )0 π 0 and D 0 ρ 0 , but the present uncertainties do not allow to predict even the sign.
We have better confidence in our predictions on sign and order of magnitude of the asymmetries for the decays with charged particles in the final state. The order of magnitude of the analogous of W 's estimated in [17] and [10] are WP P ∼ = −0.002, WDV = WD * P ∼ = −0.010 Table 3 Exp. rates [15] Theoretical rates Table 4 f
0.27−W P P 0.43ξ(w 2 π )+W P P To compute these asymmetries we assume τB d = τB s and zs = z d
